Role of neutrophil elastase in hypersecretion in asthma.
Goblet cell (GC) hyperplasia and mucous plugging are common in patients with acute asthma. These patients also show neutrophil recruitment into the airways. Neutrophils contain elastase, a potent secretagogue in airways. Therefore, it was reasoned that neutrophil recruitment, by releasing elastase, could result in GC hypersecretion. When neutrophil chemoattractants were instilled in the airways of guinea-pigs, time-dependent neutrophil recruitment and GC degranulation occurred. An inhibitor of leukocyte infiltration (NPC15669) prevented both responses, implicating neutrophils. An inhibitor of neutrophil elastase (ICI 200,355) abolished GC degranulation, implicating elastase. Further studies implicate movement of elastase from cytoplasmic granules to the neutrophil surface, and they suggest a role for adhesion molecules on neutrophils and on GCs in neutrophil-dependent GC degranulation. Similarly, instillation of ovalbumin (OVA) into airways of OVA-sensitized guinea-pigs caused early recruitment of neutrophils and GC degranulation. GC degranulation was prevented by pretreatment with NPC15669 or ICI 200,355. These results implicate neutrophil release of elastase in allergen-induced hypersecretion. The results suggest a mechanism for the mucous plugging that occurs in acute asthma; prevention of neutrophil recruitment, prevention of neutrophil-GC adhesion, or inhibition of elastase activity could provide effective therapy for this serious pathophysiological abnormality.